
(19) *EP004497487A1*
(11) EP 4 497 487 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
29.01.2025 Bulletin 2025/05

(21) Application number: 24182755.9

(22) Date of filing: 18.06.2024

(51) International Patent Classification (IPC):
B01D 45/08 (2006.01)

(52) Cooperative Patent Classification (CPC):
B01D 45/08

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 28.07.2023 JP 2023123239

(71) Applicant: Aisin Corporation
Aichi 448‑8650 (JP)

(72) Inventors:
• OKUNO, Hitoshi
Kariya, 448‑8650 (JP)

• ANDO, Masanori
Kariya, 448‑8650 (JP)

(74) Representative: TBK
Bavariaring 4‑6
80336 München (DE)

(54) GAS‑LIQUID SEPARATOR

(57) Provided is a gas-liquid separator (A) that can
achieve separation of water from water-containing gas
while reducing pressure loss in a gas-liquid separation
section (As). The gas-liquid separator (A) includes: a
housing (10) havingawater storagespace (T) inabottom
portion; an inlet port (1) that is connected to the housing
(10) and through which the water-containing gas is in-
troduced; a sloping guide section (13) that guides the
water-containing gas supplied through the inlet port (1)
into the housing (10) in an upward direction above the
water storage space (T); and a separation plate (P)
including a comb-like contact surface configured in such
a way as to separate water contained in the water-con-
taining gas guided by the sloping guide section (13) by
coming into contact with the water-containing gas.
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Description

TECHNICAL FIELD

[0001] This disclosure generally relates to a gas-liquid
separator.

BACKGROUND DISCUSSION

[0002] JP2022‑112483A describes a gas-liquid se-
parator, for example, that separates water contained in
anode off-gas discharged from an anode of a fuel cell.
[0003] JP2022‑112483A discloses a configuration in
which the gas-liquid separator separates water by deli-
vering water-containing gas supplied through an inlet
port formed in a lower part of a housing in a vertical
direction inside the housing by using a passagemember,
causing the water-containing gas to come into contact
with a plurality of separation blades in a gas-liquid se-
paration section arranged in anupper part of the housing,
and then generating a swirling flow.
[0004] The gas-liquid separator described in
JP2022‑112483A generates the swirling flow for swirling
the water-containing gas while reducing pressure loss in
the gas-liquid separation section, causes the water-con-
taining gas to come into contact with a plurality of the
separation blades, and thus improves separation perfor-
mance.
[0005] However, when the inlet port is arranged in the
lowerpart of thehousing,apassage (apassagemember)
through which gas flows vertically is required in a con-
figuration in which a space that allows the water-contain-
ing gas to swirl is formed in the upper part of the housing
andaplurality of the separation bladesare provided. This
poses a concern about possible pressure loss in the gas-
liquid separation section.
[0006] Aneed thusexists for agas-liquid separator that
can achieve separation of water from water-containing
gas while reducing pressure loss in a gas-liquid separa-
tion section.

SUMMARY

[0007] A gas-liquid separator according to this disclo-
sure includes: a housing having a water storage space in
a bottom portion; an inlet port that is connected to a lower
part of the housing and through which water-containing
gas is introduced; a sloping guide section that guides the
water-containing gas supplied through the inlet port into
the housing in an upward direction above the water
storage space; and a separation plate including a
comb-like contact surface extending in a vertical direc-
tion, and being configured in such a way as to separate
water contained in the water-containing gas guided by
the sloping guide section by colliding with the water-
containing gas, the comb-like contact surface coming
into contact with the water-containing gas when the
water-containing gas collides with the separation plate.

[0008] According to this configuration, the water-con-
taining gas introduced into the inlet port is guided by the
sloping guide section in the upward direction above the
water storage space and collides with the comb-like
contact surface of the separation plate, resulting in se-
paration of water. In addition, this configuration enables
excellent separation of water without requiring, for ex-
ample, a space for swirling the water-containing gas as a
swirling flow, a plurality of blade-likememberswith which
the swirling flow comes into contact, and a passage
through which the gas flows vertically (a passage mem-
ber to be provided separately). Thus, a gas-liquid se-
parator is configured, which can achieve separation of
water fromwater-containing gaswhile reducing pressure
loss in a gas-liquid separation section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:

FIG. 1 is a perspective view of a gas-liquid separator
in its entirety;
FIG. 2 is a longitudinal sectional front viewof thegas-
liquid separator;
FIG. 3 is a longitudinal sectional rear view of the gas-
liquid separator;
FIG. 4 is a perspective view illustrating an internal
structure of an upper housing;
FIG. 5 is a perspective view illustrating an internal
structure of a lower housing;
FIG. 6 is a sectional diagram of the gas-liquid se-
parator illustrated in FIG. 2 taken along line VI-VI;
FIG. 7 is a perspective view of a gas-liquid separator
according to an alternative embodiment (a) in its
entirety;
FIG. 8 is a longitudinal sectional front viewof thegas-
liquid separator according to the alternative embodi-
ment (a);
FIG. 9 is a transverse sectional plan view of a hous-
ing according to the alternative embodiment (a); and
FIG. 10 is a perspective view illustrating an internal
structure of an upper housing according to the alter-
native embodiment (a).

DETAILED DESCRIPTION

[0010] Embodiments of a gas-liquid separator accord-
ing to this disclosure are described below based on the
drawings. This disclosure is not limited to the embodi-
ments to be described below, and various variations are
possiblewithout departing from thespirit and thescopeof
this disclosure.
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[Basic Configuration]

[0011] As illustrated in FIG. 1 to FIG. 3, a gas-liquid
separator A is configured by including: an inlet port 1
connected to a side of a plastic housing 10; an outlet port
2 on an upper face of the housing 10; a gas-liquid se-
paration section As and a water storage unit At inside the
housing 10, the gas-liquid separation section As being
configured in suchawayas to separatewater fromanode
off-gas (an example of water-containing gas), the water
storage unit At being configured in such a way as to
collect the water separated in the gas-liquid separation
section in a water storage space T; and an electromag-
netically opening and closing valve 3 on an outer surface
of a bottom portion of the housing 10, the valve being
configured in such a way as to discharge the water into
the water storage unit At.
[0012] In this gas-liquid separator A, the inlet port 1
communicates with a separation space S inside the
housing 10 while the outlet port 2 communicates with a
space, to which dehydrated gas or the like delivered from
the separation spaceS is supplied, in an internal space of
the housing 10.
[0013] The gas-liquid separator A functions to intro-
duce anode off-gas (water-containing gas) discharged
froma fuel cell of a fuel cell vehicle (FCV) through the inlet
port 1, separate water contained in the anode off-gas,
collect the water in the water storage unit At, and dis-
charge dehydrated gas or the like generated after the
water is separated through the outlet port 2. In the de-
scription below, the water-containing gas after the water
is separated by the gas-liquid separator A may be re-
ferred to as "dehydrated gas or the like" since it slightly
contains water.
[0014] The dehydrated gas or the like discharged from
the gas-liquid separator A contains unreacted hydrogen
gas. For this reason, the fuel cell vehicle (FCV) uses the
gas-liquid separator A to supply the dehydrated gas or
the like to a passage on a side of an anode of the fuel cell
and achieves efficient reuse of the hydrogen gas.

[Housing]

[0015] As illustrated in FIG. 1 to FIG. 3, the housing 10
is constructed from an upper housing 11 and a lower
housing 12. The housing 10 is integrally constructed by
fasteninganupper flange11f formed in theupperhousing
11 to a lower flange 12f formed in the lower housing 12
with a plurality of bolts.
[0016] The upper housing 11 includes an upper side-
wall 11a that defines all circumferences of the upper
housing 11 and also includes an outlet port 2 that pro-
trudes upward from a top wall 11p. The upper housing 11
has a gas-liquid separation section As arranged under-
neath a middle wall 11q located below the top wall 11p.
[0017] The lower housing 12 includes a lower sidewall
12a that defines all circumferences of the lower housing
12 and also includes an inlet port 1 that protrudes hor-

izontally from the lower sidewall 12a. The lower housing
12 includes a sloping guide section 13 that guides the
water-containing gas delivered through the inlet port 1 in
an upward direction above the water storage space T,
and a water storage unit At for storing water in the water
storage space T is formed in a bottom of the lower
housing 12.
[0018] The lower housing 12 includes a funnel-shaped
bottomwall 12b the lowerareaofwhichhas lesssectional
area. The water storage unit At includes the water sto-
rage space T in the funnel-shaped bottomwall 12b and a
discharge passage 4 is formed in a lower end of thewater
storage unit At. The electromagnetically opening and
closing valve 3 for opening and closing the discharge
passage 4 is provided at an outer surface of a bottom
portion of the lower housing 12.

[Gas-liquid separation section]

[0019] The gas-liquid separation section As includes,
as illustrated in FIG. 2 and FIG. 5, the sloping guide
section 13 that guides the water-containing gas in the
upward direction above the water storage space T and
includes, as illustrated in FIG. 2, FIG. 4, and FIG. 6, a
separation plate P having a comb-like contact surface
that separates water contained in the water-containing
gasby coming into contactwith thewater-containing gas.
[0020] TheseparationplateP isconstructed fromafirst
main portion 15 that is a wall extending vertically and a
secondmain portion 16 that is a wall extending vertically,
and themain portion (a superordinate concept to the first
main portion 15 and the second main portion 16) is
formed in such a way as to protrude downward from
an inner surface of themiddle wall 11q of the housing 10.
[0021] An upper end of the main portion (the first main
portion 15 and the second main portion 16) is connected
to the inner surface of the middle wall 11q of the upper
housing 11 and a lower end of themain portion is located
in an internal space of the lower housing 12 in a manner
inserted therein. As illustrated in FIG. 6, the first main
portion 15 and the second main portion 16 are arranged
in such away as to surround the sloping guide section 13
in a plan view.
[0022] The first main portion 15 extends in a vertical
directionwith a comb-like shape constructedof a plurality
of convex portions 15a that protrudes toward the sloping
guide section 13 in a plan viewand that extends along the
vertical direction, the comb-like shape serving as a con-
tact surface that comes into contact with the water-con-
taining gas in a collision. The comb-like contact surface
may be also formed on the second main portion 16, not
only on the first main portion 15.
[0023] As illustrated in FIG. 6, the wall of the first main
portion 15 connects to thewall of the secondmain portion
16 at a substantially right angle in a plan view. In the gas-
liquid separation section As, a separation space S is
formed in a region extending in a vertical direction, the
region being surrounded by the first main portion 15, the
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second main portion 16, and the sidewall (a superordi-
nate concept to the upper sidewall 11a and the lower
sidewall 12a) of the housing 10. The sloping guide sec-
tion 13 is arranged in such a way as to overlap the
separation space S in a plan view.
[0024] As illustrated in FIG. 2 and FIG. 5, the sloping
guide section 13 includes a guide surface 13a that is arc-
shaped in a side view and that opens upward in order to
guide the water-containing gas supplied in a horizontal
direction through the inlet port 1 in an upward direction.
The sloping guide section 13 is integrally formed in the
bottomwall 12b in suchaway as to protrude upward from
the bottom wall 12b in the internal space of the lower
housing 12.
[0025] The first main portion 15 is arranged in such a
way as to directly come into contact with the water-con-
taining gas guided by the guide surface 13a, and it is
intended to separatewater by causing thewater-contain-
ing gas that has been guided by the guide surface 13a
and flows upward to flow along a plurality of the convex
portions 15a to come into contact with the convex por-
tions 15a.
[0026] The contact surface of the first main portion 15
has an enlarged surface area owing to a plurality of the
convexportions15aandaplurality of the convexportions
15a extends along the vertical direction, and therefore,
the firstmainportion15doesnot exert a resisting forceon
the water-containing gas when the water-containing gas
flows upward.
[0027] As illustrated in FIG. 2 and FIG. 6, the gas-liquid
separation section As includes a first void space C1 (an
example of a discharge space) between the top wall 11p
and the bottom wall 12b of the housing 10 beside an end
of the first main portion 15 opposite to the second main
portion 16. The gas-liquid separation section As includes
a second void space C2 (an example of the discharge
space) between the top wall 11p and the bottom wall 12b
of the housing 10 beside an end of the second main
portion 16 opposite to the first main portion 15.
[0028] As illustrated in FIG. 2, FIG. 4, and FIG. 6, the
gas-liquid separation sectionAs includes a collision plate
17 in the separation plate P that protrudes from the inner
surface of the middle wall 11q (an upper inner surface of
the housing 10) toward the separation space S (down-
ward) in a manner extending from the second main
portion 16. The collision plate 17 extends from the end
of the second main portion 16 opposite to the first main
portion 15 obliquely to the sidewall of the housing 10 in
suchawayas to beaway from the sidewall of the housing
10.
[0029] With this configuration, the gas-liquid separator
A separates water contained in the water-containing gas
supplied through the inlet port 1 by causing the water-
containing gas to collide with a plurality of the convex
portions 15a of the first main portion 15. The gas-liquid
separator A delivers the dehydrated gas or the like gen-
erated after the water is separated to the outside of the
separation space S through the first void space C1 and

the second void space C2. In other words, the gas-liquid
separator A causes the dehydrated gas or the like to flow
out of the separation space S through both sides of the
gas-liquid separation section As and ultimately dis-
charges the dehydrated gas or the like through the outlet
port 2.
[0030] As illustrated in FIG. 2, in the gas-liquid separa-
tion section As, a gap G is formed between an inner
surface of the lower sidewall 12a of the lower housing
12 where the inlet port 1 is formed and the sloping guide
section 13. This gap G prevents back-flow of the water-
containing gas, for example, when upstream pressure of
the inlet port 1 temporarily decreases or when pressure
inside the housing 10 temporarily increases.
[0031] In the gas-liquid separator A, the sloping guide
section 13 is arranged in a lower part of the separation
space S, which may lead to a portion of the water sepa-
rated from the water-containing gas flowing into the gap
G. Therefore, as illustrated in FIG. 2, FIG. 3, andFIG. 5, a
collecting passage 5 is formed for delivering the water
that hasentered thegapG into thewater storageunit At in
a region communicating with a bottom of the gap G.
[0032] This collecting passage 5 uses a slope of the
bottom wall 12b of the lower housing 12 and discharges
the water separated from the water-containing gas to the
water storage unit At. The electromagnetically opening
and closing valve 3 remains to be in a closed state in a
non-energized condition and causes the discharge pas-
sage 4 to be communicated by energization and dis-
charges the water stored in the water storage unit At.

[Advantageous effects of the present embodiment]

[0033] Thus, the gas-liquid separator A guides the
water-containing gas introduced into the inlet port 1 in
the upward direction by causing thewater-containing gas
to come into contact with the guide surface 13a of the
sloping guide section 13 inside the housing 10, and the
water-containing gas comes into contact with the comb-
like contact surface in the gas-liquid separation section
As when flowing upward in the separation space S,
resulting in separation of water.
[0034] Specifically, the separation space S regulates
flowof thewater-containing gaswith the firstmain portion
15 and the second main portion 16, both of which are
walls extending vertically, preventing a problem of the
water-containing gas leaking out from the separation
space S in a short-circuited manner.
[0035] In addition, the gas-liquid separation section As
causes the water-containing gas delivered in the upward
direction by the sloping guide section 13 to come into
contact with the surfaces of a plurality of the convex
portions 15a when the water-containing gas flows up-
ward along the separation space S, thereby separating
water.
[0036] In other words, the comb-like contact surface is
constructed of a plurality of the convex portions 15a
provided in the first main portion 15, and therefore has
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a large contact surface and improves the separation
performance. The gas-liquid separation section As en-
ables downsizing to be achieved compared to a config-
uration, for example, that aims to separate water by
generating a swirling flow and causing the swirling flow
to come into contact with a plurality of separation blades
or the like.
[0037] Water droplets generated by thewater-contain-
ing gas coming into contact with surfaces of a plurality of
theconvexportions15aeasily flowsalong thesurfacesof
the convex portions 15a downward to be received by the
bottom wall 12b of the lower housing 12, and flows into
the water storage unit At due to the slope of the bottom
wall 12b.
[0038] The dehydrated gas or the like generated after
the water is separated in the separation space S flows
into the first void spaceC1 and the second void spaceC2
to be ultimately discharged from the outlet port 2.
[0039] The gas-liquid separation section As includes
the collision plate 17 that protrudes downward from an
undersurface of the middle wall 11q, which prevents the
water-containing gas from leaking out when the water-
containing gas flowing upward in the separation space S
arrives at the middle wall 11q and flows toward the
second void space C2 by causing the water-containing
gas to come into contact with the collision plate 17,
enabling separation of water contained in the water-
containing gas.
[0040] In the gas-liquid separation section As, the gap
G is formed between the sloping guide section 13 and the
inner surface of the lower sidewall 12a of the lower
housing 12, and the collecting passage 5 is formed in
the region communicating with the bottom of the gap G.
Therefore, back-flow of the water-containing gas inside
thehousing 10 into the inlet port 1 is prevented, andwhen
the water separated from the water-containing gas flows
into thegapG, thewater is supplied through thecollecting
passage 5 to the water storage unit At and stored in the
water storage unit At.

[Alternative embodiment]

[0041] This disclosuremay be implemented not only in
the embodiment described above, but with a configura-
tion to be described below (note that a component having
the same function as that in the embodiment described
above is assigned with the same reference numeral or
sign).
[0042] (a) As illustrated in FIG. 7 to FIG. 9, a gas-liquid
separator A is configured, the gas-liquid separator A
including: an inlet port 1 connected to a side of a plastic
housing 10; an outlet port 2 on an upper face of the
housing 10; a gas-liquid separation section As and a
water storage unit At inside the housing 10, the gas-liquid
separation section As being configured in such a way as
to separate water from anode off-gas (an example of
water-containing gas), the water storage unit At being
configured in suchawayas to collect thewater separated

in the gas-liquid separation section in a water storage
space T; and an electromagnetically opening and closing
valve 3 on an outer surface of a bottom portion of the
housing10, thevalvebeingconfigured insuchawayas to
discharge the water into the water storage unit At.
[0043] The gas-liquid separator A in this alternative
embodiment (a) is supplied with anode off-gas (water-
containing gas) discharged from a fuel cell of a fuel cell
vehicle (FCV) into the inlet port 1, similarly to the gas-
liquid separator A in the embodiment described above,
separates water contained in the anode off-gas, and
discharges dehydrated gas or the like generated after
the water is separated through the outlet port 2.
[0044] The housing 10 of the gas-liquid separator A in
this alternative embodiment (a) is constructed from an
upper housing 11 and a lower housing 12, and the upper
housing 11 and the lower housing 12 are integrated by
fastening an upper flange 11f to a lower flange 12f with a
plurality of bolts.
[0045] The gas-liquid separation section As includes a
sloping guide section 13 that guides thewater-containing
gas inanupwarddirectionabove thewater storagespace
T and a separation plate P having a comb-like contact
surface that separates water contained in the water-
containing gas by coming into contact with the water-
containing gas. The sloping guide section 13 is integrally
formed in the lower housing 12 as a tubular passage that
guides the water-containing gas in an obliquely upward
direction, and supplies the water-containing gas to a
separation space S having a vertically long dimension.
[0046] As illustrated in FIG. 9 and FIG. 10, the separa-
tion plate P includes a first main portion 15 that is a wall
extendingvertically andasecondmainportion16 that is a
wall extending vertically. In the separation plate P, the
main portion (a superordinate concept to the first main
portion 15 and the second main portion 16) is formed in
such a way as to protrude downward from an inner sur-
face of a middle wall 11q of the housing 10.
[0047] As illustrated in FIG. 9, the wall of the first main
portion 15 connects to thewall of the secondmain portion
16 at a substantially large angle (obtuse angle) in a plan
view. The first main portion 15 is arranged in such a way
as to directly come into contact with the water-containing
gas guided by the sloping guide section 13 and has a
comb-like contact surface.
[0048] The comb-like contact surface of the first main
portion 15 is formed by a plurality of convex portions 15a
that protrudes toward the sloping guide section 13 in a
plan view and that extends along a vertical direction. The
gas-liquid separation section As includes a guide wall 18
formed between a protruding end of the second main
portion 16 (the end opposite to the first main portion 15)
and a lower sidewall 12a.
[0049] The separation space S is formed in an internal
space of the lower housing 12 in a region partitioned by
the first main portion 15, the secondmain portion 16, and
theguidewall 18. Inaddition, as illustrated inFIG.9, a first
bulging portion 19a is formed in the lower sidewall 12a of
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the lower housing 12 at a position near an end of the first
main portion 15 (the end opposite to the second main
portion 16).
[0050] As illustrated in FIG. 9, in the lower housing 12,
an auxiliary collision wall 21 is arranged at a position
toward which the water-containing gas flows clockwise,
and a second bulging portion 19b bulging inward in the
housing 10 is formed at a downstream position relative to
this auxiliary collision wall 21. In addition, a protruding
wall 20protruding inward from thesecondbulgingportion
19b is formed in the housing 10.
[0051] The auxiliary collision wall 21 is arranged in
such a way that a lower end portion thereof protrudes
toward the internal space of the lower housing 12. The
center of the auxiliary collision wall 21 in a width direction
thereof in a plan view protrudes upstream in the flow
direction of the water-containing gas and protruding por-
tions21aare formed in theauxiliary collisionwall 21 in the
center and both ends thereof in the width direction.

[Flow of gas]

[0052] In the gas-liquid separation section As in the
alternative embodiment (a), the water-containing gas is
guided through the inlet port 1 toward the sloping guide
section 13 and collideswith the firstmain portion 15 in the
separation space S. Water separated from the water-
containing gas is caused to fall to an inner surface of the
bottom wall 12b of the lower housing 12 and the water is
guided from the bottomwall 12b to the water storage unit
At and stored in the water storage space T.
[0053] The water-containing gas that has passed the
gas-liquid separation section As passes through a main
void space Cm after the water is separated and swirls
clockwise in aplan viewas indicatedwith anarrow inFIG.
9 along an inner surface (sidewall) of the housing 10. The
water-containing gas then moves along an internal wall
(the internal wall consisting of the upper sidewall 11a and
the lower sidewall 12a) of the housing 10and reaches the
auxiliary collision wall 21.
[0054] Since thewater-containing gas contains a slight
amount of water, the water is separated from the water-
containing gas when the water-containing gas collides
with the auxiliary collision wall 21 and the water that has
beenseparated is caused to fall to the inner surfaceof the
bottomwall 12b of the lower housing 12 and stored in the
water storage unit At. The dehydrated gas or the like
generated after the water is separated is discharged to
the outside from the outlet port 2.
[0055] In thismanner, thegas-liquid separation section
As in the alternative embodiment (a) causes the water-
containinggasdelivered in theobliquelyupwarddirection
by the sloping guide section 13 to come into contact with
the surfaces of a plurality of the convex portions 15a
when the water-containing gas flows upward along the
separation space S, thereby separating the water. The
gas-liquid separation section As has a configuration in
which thewater-containing gas is delivered in theupward

direction and the water is separated when the water-
containing gas flows upward in this manner, and there-
fore, pressure loss is reduced compared to a configura-
tion, for example, that aims to separate water by gener-
ating a swirling flow using a vertical gas passage in an
upper part of the housing and causing the swirling flow to
come into contact with a plurality of separation blades or
the like.
[0056] (b) As described in the aforementioned embo-
diment, a convex portion 15a is formed in the second
main portion 16. In this alternative embodiment (b), the
convex portion may be formed in each of the first main
portion15and thesecondmainportion16,whichenables
excellent separation of water.
[0057] (c) When a plurality of convex portions 15a
constituting the comb-like contact surface of the gas-
liquid separation section As is used, one or more of the
convex portions 15a may extend obliquely and the sur-
face thereof may be a roughened surface.
[0058] Note that the configurations disclosed in the
embodiments described above (including the alternative
embodiments,whichalsoapplies in the following)maybe
combined with the configuration disclosed in another
embodiment and that the embodiments disclosed in
the present description are merely exemplary and em-
bodiments of this disclosure are not limited to those
embodiments, and modifications may be appropriately
made to those embodiments without departing from the
purpose of this disclosure.
[0059] In the embodiments that have been described
above, configurations to be described below are con-
ceived.

(1) A gas-liquid separator includes: a housing 10
having a water storage space T therein in a bottom
portion; an inlet port 1 that is connected to the hous-
ing 10 and through which water-containing gas is
introduced; a sloping guide section 13 that guides
the water-containing gas supplied through the inlet
port 1 into the housing 10 in an upward direction
above the water storage space T; and a separation
plate P including a comb-like contact surface, the
comb-like contact surface being configured in such a
way as to separate water contained in the water-
containing gas guided by the sloping guide section
13 by coming into contact with the water-containing
gas.
According to this configuration, the water-containing
gas introduced through the inlet port 1 into the hous-
ing 10 is guided by the sloping guide section 13 in the
upward direction above the water storage space T
and comes into contact with the comb-like contact
surface of the separation plate P, resulting in separa-
tion of water. In addition, this configuration enables
excellent separation of water without requiring, for
example, a space for swirling the water-containing
gas to form a swirling flow, a plurality of blade-like
members with which the swirling flow comes into
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contact, or a passage through which the gas flows
vertically (a passage member to be provided sepa-
rately).
(2) In the gas-liquid separator A according to (1), a
discharge spaces (the first void space C1 or the
second void space C2) from which the water-con-
taining gas that has come into contact with the se-
parationplatePflowsout is preferably formedbeside
opposite ends of the separation plate P.
According to this configuration, the water-containing
gas that has come into contact with the separation
plate P flows, after the water is separated due to
contactwith theseparationplateP, into thedischarge
spaces (the first void space C1 and the second void
spaceC2)positionedbeside theoppositeendsof the
separation plate P, and the water-containing gas
after separation of the water is discharged to the
outside of the housing 10 while preventing inconve-
nience in which the water-containing gas flows in a
short-circuited manner without coming into contact
with the separation plate P.
(3) In the gas-liquid separator A according to (2), the
separation plate P preferably includes: the main
portion (the first main portion 15 and the second
main portion 16) that protrudes from the upper inner
surface of the housing 10 toward the water storage
space T in such a way as to surround the sloping
guide section 13; and a plurality of the convex por-
tions15a that protrudes from themain portion toward
the slopingguide section13and that extendsalonga
vertical direction, and the collision plate 17 config-
ured in such a way as to collide with the water-
containing gas that flows out into the discharge
space is preferably formed on the upper inner sur-
face of the housing 10 and extends from the separa-
tion plate P.
According to this configuration, the water-containing
gas delivered by the sloping guide section 13 in the
upward direction inside the housing 10 comes into
contact with a plurality of the convex portions 15a
that protrudes from the main portion (the first main
portion 15 and the second main portion 16) of the
separation plate P toward the sloping guide section
13, resulting in separation of water. The water-con-
taining gas that flows toward the upper inner surface
of the housing 10 collides with the collision plate 17
when the water-containing gas flows into the dis-
charge space and the water is separated, thereby
enabling water separation performance to be kept at
a high level.
(4) In the gas-liquid separatorA according to anyone
of (1) to (3), the gap G is preferably formed between
the inner surface of the housing 10 where the inlet
port 1 is formed and the sloping guide section 13 and
the sloping collecting passage 5 for discharging
water in the gap G into the water storage space T
is preferably provided.

[0060] According to this configuration, for example,
when a situation in which the water-containing gas flows
from the internal spaceof thehousing10 into the inlet port
1 occurs, back-flow into the inlet port 1 is prevented by
causing thewater-containinggas inside thehousing10 to
flow into the region including the gapG. In addition, when
water is present in the gap G, the water may be dis-
charged through the collecting passage 5 into the water
storage space T.

[Industrial Applicability]

[0061] This disclosure may be used for a gas-liquid
separator.

Claims

1. A gas-liquid separator comprising:

a housing (10) having a water storage space (T)
in a bottom portion;
an inlet port (1) that is connected to a lower part
of the housing (10) and through which water-
containing gas is introduced;
a sloping guide section (13) that guides the
water-containing gas supplied through the inlet
port (1) into the housing (10) in an upward direc-
tion above the water storage space (T); and
a separation plate (P) including a comb-like
contact surface extending in a vertical direction,
and being configured in such a way as to sepa-
ratewater contained in thewater-containing gas
guided by the sloping guide section (13) by
colliding with the water-containing gas, the
comb-like contact surface coming into contact
with the water-containing gas when the water-
containing gas collides with the separation plate
(P).

2. The gas-liquid separator according to Claim 1,
wherein a discharge space from which the water-
containing gas that comes into contact with the se-
parationplate (P) flowsout is formedbesideopposite
ends of the separation plate (P).

3. The gas-liquid separator according to Claim 2,
wherein

the separation plate (P) includes: amain portion
that protrudes fromanupper inner surface of the
housing (10) toward thewater storage space (T)
in such a way as to surround the sloping guide
section (13); and a plurality of convex portions
(15a) that protrude from themain portion toward
the slopingguidesection (13) andextendsalong
a vertical direction, and
a collision plate (17) configured in such away as

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 497 487 A1 14

to collide with the water-containing gas that
flows out into the discharge space is formed
on the upper inner surface of the housing (10)
and extends from the separation plate (P).

4. The gas-liquid separator according to any one of
Claims 1 to 3, wherein a gap (G) is formed between
an inner surface of the housing (10) where the inlet
port (1) is formed and the sloping guide section (13),
and a sloping collecting passage (5) for discharging
water in the gap (G) into the water storage space (T)
is provided.
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